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Handcycling is a sport that exists since the mid 
-1980s, and it is a sport for individuals with lower 
limb disabilities - mainly spinal cord injuries (SCI). 
The handcycle is a three wheeled cycle powered by 
the upper extremity. The purpose of this study was 
to examine the influence of a non-circular chain-ring 
compared to a conventional circular chain-ring on 
maximal and submaximal parameters of handcycling 
performance. Twelve male able-bodied participants 
with no handcycling experience initially completed an 
exhaustive, incremental exercise test. Thereafter, 
participants completed a series of two 20-s sprint 
tests, followed by a 20-min aerobic test and finally 
another two 20-s sprints. A non-circular chain-ring 
(CC) and a circular chain-ring (NCC) were used in a 
random order on two separate occasions. Data were 
analysed by using separate 2-way ANOVAs (sprint 
and aerobic-tests) for repeated measures. Power 
during the first 20-s sprint test were significantly 
higher using the NCC, respectively (p<0.05). On 
average the highest maximum power production 
was achieved during the third of four 20-s sprints 
(p<0.05). During the 20-min endurance test no 
significant differences (p>0.05) were observed for 
selected physiological parameters after 10-min and 
20-min. Values of gross mechanical efficiency after 
10-min and 20-min of the aerobic test were also 
similar (p>0.05) using the NCC compared to the CC 
after 10 and 20-min of the aerobic test. Using the 
NCC participants’ ratings of perceived exertion were 
lower after 20-min of the aerobic tests. In the 
context of physiological parameters and 
performance the use of a NCC only improved 
handcycling sprint capacity during the first test. 
However, as maximum power achieved during the 
third sprint was higher than values achieved during 
all other sprints during both exercise trials it would 
appear that an intensive warm-up should be 
considered as being necessary to optimize such 
explosive efforts. 
  
